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Stabilization of periodic solutions in a tethered satellite system by damping injection
A spacecraft with electrodynamic tether orbiting the Earth will be subject to a periodic forcing term induced by the variation
of the magnetic field along the orbit. The periodic forcing term leads to a family of unstable periodic solutions for a tether
carrying a constant current. This paper presents a control design for stabilizing these periodic solutions. The design
consists of a control law for stabilizing the open-loop equilibrium and a bias term which forces the system trajectory away
from the equilibrium. The tether needs to be positioned away from open-loop equilibrium for the tether to affect the orbit
parameters. An approximation of the periodic solutions of the closed loop system is found as a series expansion in the
parameter plane spanned by the controller gain and the bias term. The stability of the solutions is investigated using linear
Floquet analysis of the variational equation and the region of stable periodic solutions in the parameter plane is found.
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